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(54) BIAXIALLY ORIENTED POLYETHYLENE TEREPHTHALATE FILM 



(71) We, Minnesota Mining and 
Manufacturing Company, a corporation 
organized and existing tinder the laws of the 
State of Delaware, United States of 
America, of 3M Center, Saint Paul, Minne- 
sota 55101, United States of America, do 
hereby declare the invention, for which we 
pray that a parent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to a biaxiaHy orien- 
ted composite film and particularly to such 
a film which can be treated to provide a 
surface suitable for writing and drawing 
thereon. The invention also relates to a 
method of making such a film and to pres- 
sure-sensitive adhesive tape constructions 
made with such a film. 

Transparent pressure-sensitive adhesive 
tape is a common household item and is 
widely used in commerce and . industry. 
Early tapes employed cellophane as a back- 
ing because of its excellent clarity, dispens- 
ability and smoothness as well as adequate 
strength for many holding and packaging 
applications. Cellophane, however, is sub- 
ject to the disadvantage of becoming brittle 
or yellow on prolonged aging* particularly 
when exposed to sunlight or to low humid- 
ity. "Cellophane" is a registered Trade 
Mark. 

Tapes having cellulose acetate film as a 
backing have now achieved great commer- 
cial success in such uses as packaging and 
mending books and in other applications 
because they avoid the disadvantages asso- 
ciated with Cellophane tapes mentioned 
above and because they have many other 
advantages. For example, films of cellulose 
acetate are readily provided with a matte 
finish surface which is capable of being 
written upon by conventional writing instru- 
ments such as pens and pencils. Of even 



greater significance is the transparency of 
matte finish cellulose acetate films when 
they have been applied upon a substrate. 
These filmq not only permit complete vis- 
ual recognition of indicia on the substrate, 
but they are also virtually invisible when 
so applied. 

While matte-surfaced cellulose acetate 
films are quite satisfactory as tape backings 
for many packaging, book mending and 
other purposes, there is a need for a fihn 
tape backing which has higher tear-resistance, 
dimensional stability, chemical resistance, 
water resistance, abrasion resistance and 
temperature stability. BiaxiaHy oriented 
polyethylene terephthalate film meets these 
specifications, providing better physical pro- 
perties in each of the categories enumerated 
above. Paradoxically, however, it is these 
very properties which have precluded its 
use as a matte-surfaced tape backing. Heat- 
set biaxially oriented polyethylene tereph- 
thalate fihn, made by any one of a number 
of known processes, has a smooth, tough, 
abrasion resistant, chemical resistant dense 
surface which can not be marked by con- 
ventional writing instruments and which 
renders the tape readily visible when applied 
to a substrate. 

Numerous unsuccessful attempts have 
been made to render the surface of the heat- 
set biaxially oriented polyethylene tereph- 
thalate suitable for writing thereon. While 
many of these attempts have some merit, 
producing products which may be suitable 
for some applications, none has produced a 
completely satisfactory product for use as a 
transparent tape backing capable of being 
written upon. 

Attempts have been made to emboss fee 
surface of biaxially oriented heat-set poly- 
ethylene terephthalate film with a heated 
matte-surfaced embossing roll to provide the 
film with a matte finish which may be writ- 
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. ten upon. Once biaxially oriented and 
heat-set, however, the film structure be- 
comes highly crystalline with a very sharp 
melting point, and heating such a highly 
5 crystalline material results in a rapid melt- 
ing without softening, precluding rendering 
its surface roughened by embossing. Even 
if it were possible to emboss the heat-set 
biaxially oriented film in this manner, the 

10 heating required would remove the orienta- 
tion, . leaving a weaker, less desirable film. 

Other attempts have been made to 
roughen the surface of heat-set biaxially 
oriented polyethylene terephthalate by sur- 

15 face etching with chemical agents such as 
acids, bases or solvents which chemically 
attack or dissolve a portion of the surface 
to roughen it Chemical treatments are gen- 
erally insufficient to create enough rough- 

20 ness in the surface so that it can be marked 
by writing mstruments. Hie chemical treat- 
ment can be made more aggressive to pro- 
duce a surface which is sufficiently rough- 
ened, but the film is structurally weakened 

25 by such treatment 

The present invention contemplates a 
composite film, one surface of which may 
be embossed, but which retains the advant- 
ages offered by oolyethylene terephthalate 

30 firms. The invention provides an integral 
heat-set, biaxially oriented composite film 
comprising a layer of transparent polyethyl- 
ene terephthalate and a layer of transparent 
copolyester, the layer of copolyester having 

35 a softening range at least a part of which 
is lower than the melting temperature of 
the polyethylene terephthalate layer, where- 
in me outer surface of the polyethylene 
terepththalate layer is smooth and the outer 

40 surface of the copolyester layer is embos- 
sable. The composite film is dimensionally 
stable, strong, tough and water resistant and 
may be rendered suitable for writing there- 
on with conventional writing instruments 

45 such as pencils and pens, by providing the 
outer surface of the copolyester layer with 
a matte finish. Although such a matte sur- 
faced film is merely translucent when it is 
interposed between a lighted background 

50 and a viewer, it is transparent (and virtually 
invisible) when applied to a substrate; per- 
mitting complete visual recognition of in- 
dicia therethrough. 
The polyethylene terephthalate layer is 

55 transparent and is preferably of a very high 
molecular weight, for example, 10,000 or 
higher. The polyethylene terephthalate may- 
be formed from the reaction of approxi- 
mately equal moles of ethylene glycol and 

60 terephthalic acid, the reaction being well 
known in the art 

The copolyester which comprises the 
copolyester layer normally has a broad 
softening temperature range, preferably 

65 spanning at least 20 Centigrade degrees. In 



order to enhance adhesion between the co- 
polyester and the polyethylene terephthalate, 
and to facilitate embossing of the copoly- 
ester surface, at least part of this softening 
range is preferably lower than the melting 70 
temperature of the polyethylene terephthal- 
ate comprising the polyethylene terephalate 
layer* It is particularly preferred that the 
entire range is lower than the melting point 
of polyethylene terephthalate. "When ap- 75 
plied as a layer to the surface of the poly- 
ethylene terephthalate layer, the copolyester 
is capable of forming an adherent bond 
therewith, which bond tenaciously resists 
separation under the orientation, heat-set- 80 
ting, surface treatment and use conditions, 
as will hereinafter be described* The pre- 
ferred copolyester for meeting the require- 
ments set forth above contains more than 
50 mole percent and less than 90 mole per- 35 
cent ethylene terephthalate and correspond- 
ingly less than 50 mob percent to more 
than about 10 mole percent isophthalate 
or ethylene hexahydrophthalate. Typical 
copolyesters of this type have an inherent 90 
viscosity of about 05 to 0.7 dl/gm when 
detenruned at a concentration of 05 gm/ 
100 ml trifluoroacetic acid at a temperature 
of 30°C 

A composite film of a polyethylene tereph- 95 
thalate layer and a copolyester layer may 
be formed by any one of several techniques. 
A molten layer of the copolyester may be 
extruded from a molten batch and deposited 
upon the surface of a solid polyethylene 100 
terephthalate layer. Alternatively, a solid 
polyethylene terephthalate layer may be 
coated with a solution of the copolyester in 
a solvent 

The preferred composite film for use in 105 
the invention is formed by a coextrusion 
process, wherein both layers are brought 
mto contact while they are still in a molten 
state. Generally, with coextrusion, forma- 
tion and adhering of the layers takes place 110 
inside the extruder die, and the film is ex- 
pelled from the die as an integral multi- 
layer structure. Alternatively, the layers 
may be extruded from a multi-orifice die and 
caused to merge immediately thereafter, 115 
while still molten, to form the integral multi- 
layered structure. Coextruded composite 
films prepared in this manner look much 
like monofihns. 

Accordingly, the invention also provides 120 
a method of producing a dimensionally, 
stable, composite film comprising the steps 
of: 

(1) coextrudinp polyethylene tereph- 125 
thalate and a copolyester to form a 
composite film with a polyethylene 
terephthalate layer and a copolyester 
layer, the layer of copolyester having 
a softening range of at least a part of 130 
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which is lower than the melting tem- 
perature of die polyethylene tereph- 
thalate layer, and the outer surface of 
the copolyester layer being embos- 
5 sable; 

(2) biaxially orienting said composite 
film by stretching it in the machine 
direction and in the transverse direc- 
tion with heating; 

10 (3) heat-setting said biaxially oriented 
film by briefly heating said film at 
heat-setting temperatures while it is 
under restraint; and 

^ (4) cooling the composite film. 

The extruded composite film amor- 
phous and gtesy^urfaced. In a typical bi- 
axial orienting operation, the freshly 
formed molten composite film is fed onto a 

20 cooling drum to produce a quenched amor- 
phous film which is briefly heated and 
stretched in the machine direction, and then 
conducted through a tenter frame where it 
is stretched transversely with moderate 

25 heating. Machine direction stretching may 
be accomplished by passing between two sets 
of nip roBs the second set rotating at a 
hieher speed than the first Stretching typic- 
ally increases the film area by a factor of at 

30 least six, the stretching usually being equal 
in each direction. For applications requiring 
a higher tensile film, tins factor will be lar- 
ger, e.g., above 14, and the stretching may 
be greater in one direction than the other. 

35 Heat-setting; or heat stabilization, of the 
stretched composite film is accomplished by 
restraining the film at its stretched dimen- 
sion and heating briefly, men quenching. 
Such heating is typically in the range of 

40 175°C— 240°C 

The glossy-surfaced, biaxially oriented, 
heat set composite film described above may 
be provided with a matte finish by passing 
it between squeeze roDs in which a matte- 

45 surface roll contacts the copolyester layer 
surface and a smooth pressure roll contacts 
the polyethylene terephthalate surface. The 
matte-surfaced roll and/or the pressure roll 
are heated to a temperature within the 

50 softening temperature range of the copoly- 
ester, and as the copolyester layer is held in 
contact with the matte-surfaced roll it 
softens and takes on the matte surface of the 
roE For the preferred coporyesters xoen- 

55 tioned above, typical softening tempera- 
tures will be in the range from about 130°C 
to 220°C with nip pressures varying be- 
tween 30 and 90 psig (2 to 6 kg per sq cm). 
In preferred embodiments of the mven- 

60 tion, the glossy-surfaced composite film 
should have a polyethylene terephthalate 
layer thickness of at least 0.1 mil (2L5 mic- 
rons) to obtain the full benefit of the higher 
physical properties of mis material The 

65 copolyester layer should have a thickness of 



at least 0.2 mil (5 microns) for it to be 
adequately provided with a matte or em- 
bossed surface. Substantially no change in 
thickness is encountered after the matte 
surface is produced. The thickness of the 70 
biaxially oriented heat-set roatte-surfaced 
film is thus generally at least 03 mil (7.5 
microns) with the maximum thicknesses be- 
ing any commercially feasible value. When 
used as a backing for a pressure-sensitive 75 
adhesive tape, the matte-surfaced biaxially 
oriented heat-set composite film of the in* 
vention may vary from 0.3 to 3.0 mils (7-5 
to 75 microns) in thickness and is prefer- 
ably 05 to 2.0 mils <about 10 to 50 inicrons) 80 
in thickness. 

A pressure-sensitiYe adhesive tape is pre- 
pared from the composite of the invention 
by coating a suitable adhesive on the ex- 
posed polyethylene terephthalate surface. 85 
Accordingly, the invention provides an ad- 
hesive tape comprising an integral heat- 
set, biaxially oriented, composite film con- 
sisting of a layer of transparent polyethyl- 
ene terephthalate and a layer of transpar- 90 
ent copolyester, and a layer of pressure- 
sensitive adhesive covering the outer sur- 
face of the polyethylene terephthalate layer. 

It may be necessary to prime or etch the 
polyethylene terephthalate surface to pro- 95 
vide a suitable bond between the adhesive 
and the surface for some adhesives. This 
bond should preferentially resist separation 
over a bond between the adhesive and a sub- 
strate to which it is applied to prevent off- 100 
setting or splitting of the adhesion. Surface 
treatments are well known for mis purpose. 

The pressure-sensitive adhesive used to 
coat the polyethylene terephthalate surface 
mav be any one of a number of known 105 
tacky adhesive c^orrrpositions mcrading, for 
example, the acrylate adhesives disclosed in 
U.S. Reissue Pat No, 24,906. Other tacky 
adhesive compositions are also well known 
for this purpose. 110 

It should be noted that while the most 
commercially interesting use for the film 
of the invention at the present is for a 
backing for pressure-sensitive adhesive tape, 
there are a variety of other uses which are 115 
possible. Rather than providing the surface 
of the polyester layer with a matte finish, 
this surface can be provided with any of a 
wide variety of surface patterns by use of 
a suitable contact roll. Hie polyester surface 120 
may be imprinted with a decorative pattern 
of almost any nature, such as wood grain, 
fabric weave, floral or other decorative de- 
signs. As such, the firm may be used to 
cover books, furniture, and various other 125 
articles, and as a well covering. Addition- 
ally, a polyester surface may be imprinted 
with indicia which would reveal trade in- 
formation or the retail price of an item of 
commerce to be wrapped therein.. The 130 
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matte-surfaced film, as well as being useful 
for a tape backing, can be used for a pro- 
tective, non-reflective covering on. photo- 
graphs, prints, and similar articles which 
5 may be framed or otherwise mounted for 
viewing. Additionally, the matte-surfaced 
film can be used as a medium for writing, 
for example, as tracing or drafting paper. 
The invention will now be described by 

10 way of example and with reference to the 
accompanying drawing, in which: 

Figure 1 is a schematic drawing indicat- 
ing the apparatus for and the method of 
making a composite film according to tie 

15 invention; 

Figure 2 is a cross sectional view in de- 
tail of a portion of the apparatus shown in 
the schematic drawing of Figure 1; and 
Figure 3 is a perspective sectional view 

20 of a film made in accordance with the pre- 
sent invention. 

In the apparatus iDustrated schematically 
in Figure 1, polyethylene texephthalate is 
heated to a molten state in extruder 10. 

25 the molten polymer forced therefrom 
through conduit 11 into coextnlsion die 14, 
while copoiyester is simultaneously melted 
in extruder 12 and likewise forced into the 
die through conduit 13. This simultane- 

30 ous polymer flow is formed by die 14 into 
an integral composite firm 15 consisting of 
a layer of polyethylene terephthalate and a 
layer of copoiyester, 
Coxetrusion die 14, shown in greater de- 

35 tail in Figure % comprises passageways 30 
and 31 which are in communication* with 
conduits 11 and 13 respectively, which 
passageways merge into a single chamber 32. 
Molten polymers which are forced through 

40 conduits 11 and 13 into passageways 30 
and 31, respectively, merge in chamber 32, 
are expelled through a slot-like opening 33 
as an integral sheet onto a casting wheel 
(not shown). Prior to being expelled, the 

45 two merging streams of molten polymer are 
sheeted into molten films which are brought 
into contact with one another to form an 
integral composite film 15. 
The freshly extruded film is (hen trans- 

50 ported from the casting wheel to a stretching 
device 16 wherein it is biaxially oriented, 
and, while still under restraint, the film is 
transported to heat-setting station 17 where- 
in it is briefly heated at a heat-setting tem- 

55 peratae. The resultant composite film 18 is 
then either rolled and stored for subse- 
quent surface treatment or it is fed through 
a nip roll arrangement comprised of matte- 
surfaced roll 20 and a pressure roll 19, at 

60 least one roU being heated to soften the 
copoiyester so that it is capable of conform- 
ing to the matte surface of the roU. at the 
particular roll pressure used. The resultant 
composite film 21, having a matte surface 

65 34, may be stored as roll 22. 



Hie biaxially oriented heat-set composite 
film 21, as shown in Figure 3, consists of 
polyethylene terephthalate layer 26 having a 
glossy surface 27 and copoiyester layer 28 
having a matte surface 34. 70 

The invention is further illustrated by 
reference to the following examples. 

EXAMPLE 1 
Granular polyethylene terephthalate' 75 
resin having a solution intrinsic viscosity 
of 0.62 was extruded at a barrel tempera- 
ture of 230°C a die temperature of 300°C 
and a feed rate of 100 lbs. (45 kg) per hour, 
Utilizing coextrusion apparatus of the type 80 
described above. Simultaneously, a granular 
copoiyester resin having an intrinsic viscos- 
ity of 0.62 and consisting of 80 mole per- 
cent ethylene terephthalate and 20 mole 
percent ethylene isophthalate was extruded 85 
at a barrel temperature of 200°C and a feed 
rate of 50 lbs. (23 kg) per hour. The result- 
ant molten composite film was cast onto a 
12 inch (30 cm) diameter casting wheel 
maintained at 60°C. and rotated at 8 feet 90 
(244 cm) per minute, producing a quenched 
firm 15 mils (350 microns) in thickness hav- 
ing a 10 mil (250 microns) thick polyethyl- 
ene terephthalate layer and a 5 mil {125 
microns) thick copoiyester layer. The 95 
quenched firm was then oriented in the 
machine direction by stretching between a 
series of idler nip rolls having outlet nip 
rolls operated at three times the speed of 
inlet nip rolls while heating the firm at 100 
80°C. Hie uniaxially oriented composite 
film was then fed into a tenter oven heated 
at 95°C wherein it was stretched 2.75 times 
in^ teh transverse direction. The biaxially 
oriented composite film was heat-set by 105 
briefly heating tinder restraint at 205°C 
The resultant glossy-surfaced composite 
film had a 1 mil (20 microns) thick poly- 
ethylene terephthalate layer and a 05 mil 
(10 microns) thick copoiyester layer. 110 

EXAMPLE 2 

The composite film prepared as described 
in Example 1 was given a matte-surface by 
passing it between a nip roll arrangement 115 
consisting of a € inch (15 cm) diameter 
rubber pressure roll and a € inch (15 cm) 
diameter matte-surfaced steel embossing 
roll heated at 140°G at a speed which pro- 
vided a contact residence time of 3.6 sec- 120 
onds. The matte-surfaced embossing roll 
had been prepared by sand-blasting the 
surface of a steel cylinder with Grade 100 
silicon carbide particles, making three 
passes with a 6-mch (15 cm) nozzle-to- 125 
piece distance and an air pressure of 80 
psig (about 6 kg per sq cm) through a $ 
inch (1 cm) nozzle. 

The resultant matte-surfaced film was 
tested on a Gardner gloss meter at 60 do- i30 
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grees according to ASTM test method D — 
523 and fonnd to have a gloss rating of 16\5. 
By comparison, the polyethylene terephthalr 
ate surface had gloss ratings of 85—100. 
Hie physical properties of the matte- 



surface film described above were com- 
pared with those of matte-surfaced cellulose 
acetate film which is commercially available 
under the trade designation <4 No. 810 n 
matte acetate tape of the 3M Co. 10 
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Physical property 


-ASTM 
Test 
No. 


Matte 
Composite 


Acetate 
Kim 


15 


Thickness 


I>-374 


1.4 mil 
(36 microns) 


1.7mil 

(43 microns) 


20 


Yield strength 


D-S82 . 


.16 mpsi 
ai2(Jlcg/cm* 


8 mpsi 
(560 kg/cm 8 




Break strength 


I>-882 


29 mpsi 
ftOBOig/cm 2 


9.4 mpsi 
(660%cm a ) 


25 


Break elongation 


D-382 


110% 


65% 



The matte-surfaced composite had excel- 
lent write-on properties with both pen and 
pencil. 

30 EXAMPLE 3 

The composite film of Example 1 was em- 
bossed with a flat steel die having surface 
corrugations resembling the surface of a file 
by pressing the copolyester surface of the 

35 film vith the die against a fiat surface 
heated at 170°G with at force of 40 lbs. 
per sq. in. (3 kg/cm") for 1.75 seconds. Trxe 
copolyester surface was embossed with sur- 
face corrugations providing a unique dec- 

40 orative, tough, flexible film. 

EXAMPI^S 4 & 5 
The composite films identified as Ex- 
amples 4 and 5 below and consisting of a 

45 polyethylene terephthalate layer and a co- 
polyester layer (SO mole percent tereph- 
thalate and 20 mole percent isophthalate) 
were prepared as described in Example 1 
and embossed with a fabric pattern roll 

50 using a three roll 2 nip roll arrangement 
consisting of a 2.5 inch (6.4 cm) diameter 
pressure roll, 15 inch (19 cm) diameter 

80 



heated (150— 170°C) pressure roll and a 
US inch (6.4 cm) diameter glass fabric 
covered steel embossing roll (at room tem- 
perature). The smaller pressure roll and the 
embossing roll were arranged at opposite 
sides of the larger pressure roll, providing 
2 nips, the nip pressure between the em- 
bossing roll and the larger pressure roll be- 
ing set forth below. 

The composite films were passed through 
the nip formed between the pressure rolls 
around and in contact with approximately 
half the surface of the large pressure roll 
such that the polyethylene terephthalate 
layer contacted this surface, and then 
through the nip formed between the large 
roll and the embossing roll such that the 
copolyester layer contacted the embossing 
roll. This roll arrangement permitted the 
film to be preheated before it was passed 
through the embossing nip, allowing cm- 
bossing at lower temperatures. The result- 
ant embossed film had a unique fabric 
finish, 

The composite films, preheat times, and 
nip pressures are set forth below. 
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4 


5 


Po^thyteae terephthalate layer 


tolb 


1.0 


0.40 


microns 


(25) 


(10) 


Copolyester layer thickness. 


rafts 


0.5 


0.35 




microns 


(13) 


(9) 


Preheat time, seconds 




8 


6.5 


Nip pressure, 


psig 


60 


25 




(kg per sq cm) 


(4) 


(2) 
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EXAMPLES 6 — 8 



Hie films described below were em- 
-bossed with a hexagonal pattern by utiliz- 
ing a 16 inch (41 cm) diameter heated 
(135 °C) embossing roll having a male hex- 
agonal pattern projecting l / aj inch (0.8 

Polyethylene terephthalate 
layer thickness 



mm) therefrom and comprised of £-inch 
(3 mm) hexagonal cells. Embossing was 
accomplished utilizing a 5-inch (13 cm) dia- 
meter rubber pressure roll in a nip arrange- 
ment with the embossing roll at a nip pres- 
sure of 38 psig (2.7 kg per sq cm) at a film 
speed of 4 feet (80 cm) per minute. 

Copolyester layer 
thickness 



The embossed composite films had a dec- 
orative hexagonal pattern. The copolyester 
was the same as used in Example 1. 

30 

EXAMPLE 10 
A fiat zinc plate having a photographic- 
ally engraved walnut wood grained pattern 
on one surface and held in a fiat press 
35 heated at 190°C. was used to emboss a 
wood grain pattern into the film described 
above as Example 6 by pressing the film 
for 15 seconds at 80 psig (5.6* leg per sq 
cm). The resultant film had a unique wood 
40 grain finish. 

WHAT WE CLAIM IS, — 

1. An integral heat-set, biaxially orien- 
ted composite film comprising a layer of 
transparent polyethylene terephthalate and 

45 a layer of transparent copolyester, the layer 
of copolyester having a softening range at 
Jeast a part of which is lower than the 
melting temperature of the polyethylene 
terephthalate layer, wherein the outer sur- 

50 face of the polyethylene terephthalate layer is 
smooth and the outer surface of the copbly- 
- ester layer is embossable. 

2. A composite film according to Claim 
1 wherein the outer surface of the copoly- 

55 ester layer is provided with a matte finish. 

3. A composite film according to Claim 
1 wherein the outer surface of the copoly- 
ester layer is imprinted with a decorative 
design. 

60 4. A composite film according to Claim 
1 wherein the outer surface of the copoly- 
ester layer is imprinted with indicia. 

5. A composite film according to any 
preceding Claim wherein the softening tern- 

65 perature of the layer of copolyester is less 
man the roeltfng temperature of the poly- 
ethylene terephthalate layer. 

6. A composite film according to any 



preceding Claim wherein the copolyester 
layer contains between 50 and 90 mole per- 
cent ethylene terephthalate and correspond- 
ingly, between . 10 and 50 mole percent ethyl- 
ene isophthalate or ethylene hexahydroph- 
thaiate. 

7; A composite film according to any 
preceding Claim wherein the thickness of 
the polyethylene terephthalate layer is at 
least 0.1 mil. 

8. A composite film according to any 
preceding Claim wherein the thickness of 
the copolyester layer is at least 02 miL 

9. An integral heat-set, biaxially oriented 
composite film substantially as described 
herein with reference to the examples. 

10. An article having at least a part of 
its surface covered by a composite film ac- 
cording to any preceding Claim. 

11. An adhesive tape comprising an in- 
tegral heat-set, biaxially oriented, compo- 
site film consisting of a layer of transpar- 
ent polyethylene terephthalate and a layer 
of transparent copolyester, the layer of co- 
polyester having a softening range at least 
a part of which is lower than fie melting 
temperature of the polyethylene terephthal- 
ate layer, and a layer of pressure-sensitive 
adhesive covering the outer surface of the 
polyethylene terephthalate layer, the outer 
surface of the copolyester layer being em- 
bossable. 

12. An adhesive tape according to Claim 
11 wherein the outer surface of the copoly- 
ester layer is provided with a matte ftm'th 

13. An adhesive tape according to Claim 
11 wherein the outer surface of the copoly- 
ester layer is imprinted with a decorative 
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20 


Ex. 
No. 


mite 


(microns) 


mOs 


(microns) 


s 




6 


1.0 


(25) 


1.5 


(40) 




25 


7 


1.0 


(25) 


0,5 


(13) 






8 


0.4 


(10) 


0.35 


(9) 
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14. An adhesive tape according to Claim 
11 wherein the surface of the copolyester 
layer is imprinted with indicia, 110 



15. An adhesive tape according to any 
of Claims 11 to 14 wherein the adhesive is a 
press uxe-s ensiti ve adhesive. 

16. A preswe-sensrove adhesive tape 
5 substantially as herein described 

17. A method of producing a dimension- 
ally stable, composite film comprising the 
steps of: " ° 

10 (1) co extruding polyefhyiene tereph- 
thalate and a copolyester to form a 
composite film with a polyethylene 
terephfhalate layer and copory ester 
layer, the foyer of copolyester hav- 

15 ing a softening range at least a part 

of which is lower than the melting 
temperature of the polyethylene 
terephthalate layer, and the outer 
surface of the copolyester layer being 

20 embossable; 

(2) biaxially orienting said composite 
film by stretching it in the machine 
direction and in the transverse direc- 
tion with heating; 

25 (3) heat-setting said biaxially oriented 
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fimy by briefly heating said film at 
heat-setting temperatures while it is 
under restraint; and 
(4) cooling the composite film. 



* T ^J^f?2**3*& s Stetaoety Office by Bnrgess & Son 
Published at The Patent Office, 25 Southainpton^JinX 
from which copies may be obtained. 
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1-8. A method according to Claim 17 in- 
cluding the step of applying an embossing 
device to the outer surface of the copoly- 
ester layer with sufficient pressure and heat- 
ing to soften the copolyester and cause its 35 
surface to intimately contact the device and 
thereby be endowed with a surface comple- 
mentary thereto. 

19. A method according to Oaim 18 
wherein the embossing device has a matte 40 
surface which is embossed upon the outer 
surface of the copolyester layer. 

20. A method of producing a dimension- 
ally stable composite film substantially as 
herein described. " 45 

For the Applicants: 
LLOYD WISE, BOULY & HAIG, 
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COMPLETE SPECIFICATION 

77tfs drawing Is o reproduction of 
the Original on a reduced scale 




